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(54) MANUFACTURING METHOD OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain abnormal 
oxidation in a high melting-point metal silicide film 
forming a gate electrode, and to prevent impurities in 
poiycrystalline silicon for composing the gate 
electrode from diffusing to the outside through the 
high melting-point metal silicide film wfjien carrying 
out screen oxidation, after the gate electrode in' S 
polycide structure has been formed. 
SOLUTION: In a semiconductor device, such as a 
logic LSI, where a DRAM is mounted mixedly, when a 
dual-gate CMOS transistor is to be formed, RTA is 
carried out at a temperature of 650 to 750° 0 in a 
nitride atmosphere, before the screen oxidation is 
made for forming an oxide film on a sidewall, after the 
gate electrode has been formed. Also, when the 
screen oxidation is to be carried out, nitrogen is 
supplied to an oxidation oven at a flow rate of 20 to 
30 L/min. Or lower, from the time when a substrate is 
put into the oxidation oven to the time, when 
temperature rises to the oxidation temperature. 
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(54) ^i^«§i:i^1B(i!>fij&3^ 



(57) [^i^] 

[ ] D R A Mvlfgrna L S I 

fCteL^r 6 5 0-7 5 O'CCDfiSr-RTA^tf * 

;m*'p.^{tS£g^©^B#(cl!{bj^{cMS*2 0~3 
0 L/^5-JWT©Sfes-e#j&-rs. 




2] 6 5 0 "Ct(±7 5 0 "COTO©a-C±l5 

[if ««4 ] ilBKibSa^ 7 5 0 Vlcl± 8 0 0 'CW 
T. ±iBK^bJ!i/P€2nm«±5nm«T. 

:^14:^'X#H^*^c4b%^r 9 2 5 'm±Q 7 5 

m 1 fBttcD*^»^goMit:&ffio 
[ itijJtS 6 ] ±iB V - ;^^ii*5 J: F u 

•CJa±9 7 5 'CfetTOS^T' 5 1 5 mxTo^mfs 

^14:*r:=^#HM*^43C^r 9 2 5 "m^Q 7 5 °C 
OTOl§LSr'5#^W±l 5»«T^DB#r^^f^^ F-!^--v 

7=- > e> u 1^ F li-r ^> c i ^ i T a 1 taig 



2) #^1 2 0 0 2 - 1 3 4 7 4 5i 

2 

±iam 1 FS@fccI:(>'±IB^2 (D^-- hm^^ff^ 

^^n^ ctK^K^ ±iam 1 o^'- h msfc J:^^' 

10 

0'tc±iB^^- hm@<hSS(t<D^ffi0^^b^tf ^XHi 
[«*59 ] 6 5 0 '^±7 5 0 •C«TOSST'±IB 

1 0 ] ±ia^{b^^f ^xg^cfcc=»r. ^{btp 
mTm 1 1 ] ±umitsM^ 750 'm±s 0 0 -c 

JilT. ±iB^{bMi¥^2nmJi(±5nmt(T. t^SSS 

t ^m^tr^m^m 1 0 ^m(o^^w^s(Dmmjj 

e>'FU'-r>M^^ff^)S;'^'2>^^^^'^^^^^>^^f^^'^ 
30 cDft. :^ffii4;^*;^#H^*ic4ba^r 9 2 5 'Cti±9 7 5 

m^mi 3] ±iBv-xmJi*5J:a'Fu^>$itiS^ 

tc*5i^r. _hiB{g^M^^?IKSP^ffJ^"^^^^^^'^^> 
aA^tft\ -ecDf^. :?^14:^'X#H^tfncc4sl^T9 2 
5 -Ciy±9 7 5 -cetTOSS-C 5 1 5 «?J^TOB# 

(Df^. :^rStt:^*:^^H«*^*5^^*^9 2 5'CfeU:9 7 5 
"C«TCDSgr'5#«±l 5#WT©B#FBl^f^> Ff*- 

im 1 2fBigcD^»ftSS®iS3t:^fto 

V ;3;$i^*5 J: o' F u >im^nmr ^ fc^<0 ^ :t > 

eVJ^±8keVOT. F-Xfi2 x 1 0"^ c m-^«± 
3X10"' cm-'CD^frOC^O-C?f ^<J:^^^b/cC<b 
50 i -r ^iS^^i 1 2 tBt80i{^Sf*^gcD^>^So 



«■ It 

3 

[ m-mm 1 5 ] ±fEWii'S^)i 'J f KMsj i!>if 
5 L-fc c <!: i -r ^.^^^iigoijjs^ja. 

r - - 'J > i^'^tf ^ c i (c j: 0 ±iE-y- h < 
i 4j <»JH ^ M b-r -S cfc ^ (c L C i iffii! i -r -5. it^JS 

[ft*^ 18] 65 0 -cJiti 7 50 °cjj<T©aar-± 

1 9 ] ±fBSffbSS* 7 5 0 -Ciiii 8 0 0 "C 
WT. ±fa^{tK;¥€:2nm«±5nm«T. jSKSS 

i i -r 1 6 fBiS©^»ilSCDU3t^ 
a. 

[it^^2 0] ±i2®JYb*tTo/cft. V-X«^J; 

©f^. ^ffitt:^7;^^ffiM*CC4j(.i-C9 2 5"CtLh9 7 5 
•C«T©aS-C5»fe^±l 5#JWT©B$r^^f-;. K1?— 
■7;ur- - > ff^n e> J; 5 (C L C i «r!^iS;i T 

3}tiM 1 6 sm<Dmmw^m(omm:f7m, 

[fi^ri 2 1 ] ±iBy-;^Mt^*5J:J>' K u -C >MJ^^ 
(c*5i,:>-c. ±iB<g^««sgi3*jfM-r-sfc«6)© -r :i-> 

5 -CJiLh 9 7 5 -CiJlTOSS-C 5 #JW± 1 5 #jJiT©^ 

TbI^ fu; Kif-v;UT-- ';>i^^m>. ±iB 

w:^««!g5?iie§p^?g^T-2)?cS)©-r:t>aA=&f7t.\ -e 

©ft. :T^?§tt*?;^^H5i4'CCtet»T9 2 5 •CJliU:9 7 5 
•C«T©SJg-C5#«±l 5#JaT©^P^^ f-i. K-y-- 

*:52 0gBtg©^l^f#^g©M3S*)4c 

[i*5f?ffl2 2] ±f3pg'i'^^-'HvI I s h ^>y;^rS?© 
V - ;^SSJife J: F JfJ^-T ^ :fc«6© 

eVJi<±8 k e V«T> F-XS2 x i Q^' c m-'Ji^± 
3x 1 C cm-'©^mc|S:^L/-C?f ^J:^«CL'fcCi 
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4 

^!|#®iT-2>if^]12 0fBt£©*^(*^g©S^:/3S„ 

[ mmm 2 a ] ±iBigi4.i#.#M t^vD-'i Fii« 4? > i^* 

[ 2 4] n m^m^B'^ y ^ >K±K:i^.*#)i 
y 1?- -f FSSi&^ad 5 n/ci«j&©^ i ©y- f ms^w 

■r-5 n 5=- + ^OHvI I S F 7 i . p s^*Sa^-> y 

10 ^t^mv. ±mm 1 ©y- F SSiiiB^ 2 ©y- F 
±EII 1 ©y- F«Sfc J:!>'±1BI?2 ©y- F«fiB?rJi5 

±iBii 1 ©y- Fmsfc±j>*±iBii2 ©y- Fms^j^ 
fiSLfc^. JJBH 1 ©y- FSffi*5j;cx±fa^2 ©y- 

F mmcommtj: h mc±MEM i ©y- f j: D-'±iB 

112 ©y- FSffi<fcSffi<i:©^ffi©^^b*tT-5X@<t^ 

20 ±fB^^b^tf^xgtc*jt,^r, S{b«Ff--©SS©Ai^^ 
*^6KfbSS'^©saB#K±fam{b:Pccg«?:2 o y 
F;l'/:9-«±3 0 y F;l'/:9'JiiT©j)£a-cei*&-r^j: 

[f»*ffl 2 5] ±iB^ 1 ©y- F J; t>*±ia0 2 

©y-F^s=&Ji^jSL./dt> ±ia^{b^?f ^Biifc, ^« 
^Si,4'K:fci5r^f-:' F1^— 7;i/r^-y >y*ff 5 
c i (c j; S3 ±Mm 1 ©y- F m@fc J: t>'±iem2 ©y- 

F ^@©ii>% < i iiJM^Sf bT •£> J: 5 fc O fc C i 5r!|t 
WLhti>m^ 2 4 iat8©**<*Slg©M5t:)?feo 

30 [St*^ 2 6] 6 5 0 'CU±. 7 50 •Ct^T©SSt?± 
ta-S- f F -y-- r ^ - y > y <J:ff ^ J: ^ L- C i 

>&!|^iii-rsii*ffl2 5iBig©^^»^s©s^:&ffi» 

[iS^ 2 7 ] iiaSYbSS:* 7 5 0 'CWi 8 0 0 °c 

«T, ±iaM{bKP^2nmiy±5nm«T, fiSS^ 
©/c«{)©x 3? f ^ -I- X;^ 7=- 7"^ tStS 0 ^ t -r -£) J; ^1 tc 

ofcc<t*i^i-r ^mtm 2 4 iBtt©*^ftss©« 

[i«^^2 8] ±%m.it^'i7-otd^. y-xMJS*jj: 

40 ©f*. :^rS14**X#H^4i{c*5(,^-C 9 2 5 -CtiJ: 9 7 5 
•CJ«T©jaS-C5#Jti±l 5#tiT©H#Pa-7f-;; Ff— 

*^2 4iBtg©^«^^S©M3S7?iS„ 
[IS^3J2 9 ] ±iBy-X$I*i*5j;f>- F U- -r 

Kfct^T. ±IBfi^i|i6!e??^lgg|5^JfM-r.5.fce*©-i':t> 
•aA*m\ *©ft> :^rSti*'x#fflm'^'(c*jo-C9 2 
5 -CWi 9 7 5 °C&rf<DUmv 5 #«_L 1 5 #«T©Bt 

r^^f -;; F-y--vji/r--y>y^m\ 'Xi^-c, ±iB 
50 i^:^miimmM=&mi&ri>tast>(D-< ^>mAtm>, ^ 



©m> :^r§t4**x#Ha*(i:fci^r 9 2 5 'C&.±9 l 5 

[if*^3 0] ±fapg=-+^^JHvii s h9>y;^5f© 
V - ;^«J^fc ct o' K u -1' >m^^B^f S fc*<^ 

eVJjLhSkeVWT. F-X«2 x l 0^' c m-'ti± 
3X1 0*' cm-'©^frK:^L/-rtT-5J;'5CCL//cCi 

[ft*ffl 3 1 ] ±i2m*^iii^ y -t^-f > ^ 

•C 9 2 5 "CiiLh 9 7 5 °CJy TOSar- 5 mj.± 1 5 

Cit*« 3 3] ±iH V - F u >Mte:E^ 

5 -cm: 9 7 5 'CWTOSSt? 5 1 5 mX?<Dn 

Pe^^f-^ F-9---7;l/T--U>i^?:tfL^ ".^vt-i-C, ±12 

©m> ^f§14:«/:^^H^*K*itir9 2 5 •Cfet±9 7 5 
•C«T©®S-e 5 #Ji(± 1 5 nWf(Omm^ f F1f- 

^313 2iai£o¥»»«go«at*S. 

7;^_,j>>/^^T:^Ci«:J:f3 ±12^- F ^ffi©i!>!^c < 
t him^&t-t^ J; 5 tc b/c C i t f Sit^ 
3 2i2ig©^*^MoSit:^ffi. 

[ii*^ 3 5] 650 "CtLh 750 •C«T©SS-C± 
l2^3S^ffiMtpK:feW-S±fB-5' f Flf-vJVr:^- U 
>i^^tf ^>J:5K:L.fcCt*!|f®i:-rSi«*^3 2fe« 

[^^313 6] ±^K{b*?f^xgtcfct,^r, ^{b^ 
'^(omno A*pb#*^ 6^'fbS)g'^©^©B$K:±fiaSE'ffctF 
Kg^^ 2 0 5 F }V/WXt3 OVvV Jl//»«T© 



,) #ga2 0 0 2- 1 34 74 5 

6 

iBig©iii^ftigg©M3g73-ffi. 

3 7 ] ±iaSl^bSK?: 7 5 0 •CJi^± 8 0 0 'C 
KT> ±faMbMJ¥=&2nmJ':i±5n^lJ^iT, SSSS 
©fci*©SS'(bXf- 7-^SlS0;aiT2>ct: U?cC 

i <fc -r S IS** 3 6 f aK©^(*ils©«8ji:^ 

a. 

[^^3@3 8 ] ±ia]iii!i!,'^^)ii^ y -y--^ 
10 ietg©4i«ft^g©SiS*s= 

y -y- Ymifiwm § nfc«s©m i 1- ss* w 

-T'S n 9^ 1- ^^JWM I S F 7 ^ i . P 
3>®±Kigl4*#)l'>'y9-'^ F 0*5^)1 S^^:^c«jt© 
^ 2 ©y-F •Sp^ + ^-'^M I S f--7>s;'X 

±faiii©^^-H^Si±sa^2©y-F 

±1211 1 ©-/- F«e*sJ:c;±fa®2 ©y- F«ffi^j^ 

20 )S-r^xgi, 

±iBii 1 (D¥- F^Sfe«fco'±ia^2 ©y- vnm^B 

hm@©®JlD^c6E>'fi:±faill FmMfc<iO'±i2 

±sK^b*^f o /c«. V - i F u -f >mmi 

±|^W3^>aA*^f•:5/ca. :7:r£14*";^#H^^''*^*5"'^ 
r 9 2 5 •CJ(i(± 9 7 5 'mr<DUm-C 5 #t(± 1 5 

30 •& c i t s^^^^^^gosBS*^- 

m^mA. 0 ] ±i2v-:^«g^te<J:i:)fF u-f >SHJi=& 

Kfcl^-C. ±iafi6:T^iK^?Sga5^:J^fiSi-rS/cJt>©-f:t> 
aA^m^ -eo^> :T^tt*'x#iB^*K:*Jt^r9 2 
5 X;«±9 7 5 •CKiT©©]gt? 5 #W± 1 5 !S;KT©B# 

m^y^'y F-9---7;vr-- v>i^"^tfc\ ±12 

©S. >Fffittj!/>^#H^*K:tel^r 9 2 5 •C«±9 7 5 
°Ct(T©Sa"^ 5 mil. 1 5 #Jj(T©BtPa ^ b- F-^t - 

#«3 9^Sg©^»«E©t?jt*ft. 

[ft 3i?]I4 1 ] ±12^ 1 Of- hiiSfc J:C/±f2m 2 
(Of-vmm^B^i'tc.m.. ±i2M{b^tT^B'jK:, 
^H^tpCCfct/^-C^fi' F•!^-•7•;^r--'J>i^S:^f5 

CtKi:'OAMmi<Df- hmSteJ;t>'±fBm2 ©^'- 

Fms©ii>^j:< i*>ffiijffi^^{b-r^J;^Ku^£ic<!:^^ 

mi-rS^^S 9i2«8©*«f*:i^S©«3S:^. 
[ 4 2] 65 0 •C«± 7 50 •C«T©tag-e± 
i2a»»fflm*K*>W€>±ia7 f F-y-vjUT-- V 
50 >i^*tT^<fc5«:L/itCt€:!|tm<!:T2.^:^^^3 952tg 



C5) 
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[it>Jt:^4 4 ] ±iHM{tSJg^ 7 5 0 "CtliS 0 0 
OT. ilBM^tPJl^ 2 n mJ^^±5 n mJi^T. ^^^^ 

[lf*:^4 5] ilEp^i-^ol/MI S h^>i^X^C7) 

eVJ^±8keV«T. F-Xfi2 x 1 0 ^ ' c m'^'i^i 
3x 1 C cm-'0[)^mc^Lr?f ^J:^&CL.:^cCi 

Mmco^^mi^mmcommjom. 20 

[0 00 1 ] 
[0002] 

^(omi^n^ ( ux>t/3 >if#i4) ^mmr^fci^^c 30 

y'u'k:^<D7.^-Vy^^^^Mt^^cr>tiX^ cco^^V- 

Oy-- h"m®(DTecQ^*SH^S i Mi S i W&t(DWiX^ 
[0 0 0 3 ] 

fif*os?jpjtc*5iiT{i. i7>^;3;f*>2^yif K (ws 
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[0 0 0 4] COJc^J&SStCcfcf]. ws ix /t^^Wn 

S i ^ Ym&(D¥-y'^^^'^^^^^ 

-rx(DS^^yp-fex^c*5t^rts. wsix 

[0 00 5]—:??. iisiHig§^cfflt,^e>n^Mos h5> 

OS V'ylyV'Ts^tv ^^i'^oUMOS F^>>^;^^<hCC 

<D¥- Vrnmon' M^JSb^S i ^in^^M®?<h y 
> (P) -^fc^ (A s ) p^+^x;l.MOS F5>>^ 
X^CD^- Mi^cDp^ M^J^H^S i tipM:^M^faib 

rjf^^:?^ (B) ^-Y:t>aAo. mmmc^^xmAtz 

T^o C<Dfc^. p^i-^>;UMOS ^■^>t?X:$^0D^- 
xt$?(Dy- hmfficDp* M^teSS i 4J<^p§?:T^s^Jfei 
n^i-^vjUvIOS F^>s;^;^^oy- Fm@C>n^ 
fee^S i *c7:)nS:^iafti:^5tiS^cffi;fftl.r^8&l/r U 

fie*o;^^y->K{btc<i:ej»MilJ^. ccDfSS 

[0 0 0 6 ] ^/c. ifi^. DRAumm^mLs i-^m 
Mb^nri^-sj^^. coDRAM*®*gi&aLS I co«ig 
:7'a-fextc*5iit:«. DRAMO^-t y -fe^i/oy- F«i 

;U:7T^-f >n>^i5' F^ffili-5)/ce6. FmfeJbSR 
CC^i^H^S iM^ffJ^U. Cti^^V^^ \'itr^y)\^ 
•^V^-^ Ym^^^m^^Ctt^r:^tj:\.^fc^. WS i 
X ^cCi'CDS^yif Flii:i->''fe^:^ FJifeii^MiCDSMItat 

S I <Dm&y^y^-^:^^C^i,^X{t. DRAMCDy7^>>-3 



9 

qttt^Sb ^ * D ^ I ^ n -fe 6 tin i fco 

[0 0 0 7] i^fct^-^n. c<DmRt^^$kiyX':)t^^ 

[0 0 0 8] ccomntm^i^^^t-r^^ommit. 
-en^nd<yi?--/ F^it^wr^^'- vrnM^m^^n 

9- :twVM I S h ^ lyVT. ^tv^^ •^>^^M I S h ^ > 

^>^-Y mm^'B^ b "tcmn x ^ y - >M{t^?T -5 ^ ^ 

[0 0 0 9] CCD^0j5:?^S?^*L'J:^i'r'^^^t^ffe^^ 

h ^ > s;^ X 3? i <t ^9 «)S 5 n ^ ^'-^ h taSM 
coy- h mm^nmr h p m^*s^b^> «; ::i p m 

[0 0 10] C©^?9A^^^L<f:^i-reS6Ccfik<Z)^ 
•T'Sn^i'^ol/MI S h^>>^X3?ip^i'^^^l'MI S 
MI S F^>>^x3?^0lS-rsii'&tc. v-x?IJil(*>cI: 
aA:T^*EJ|^cDW»ilimS2:ift?:«lS« F >^^X ^ 

[0 0 1 1 ] 

atCD-ir- FmS^SrWf &M I S h ^ >>^X :^ ^^Wf ^¥ 
[0012] CCD^ejom 1 CD^?^CCfcl^r (J. b 



6) #132 0 0 2- 1 34 74 5 

10 

FMcDMmMib^^^e^tcwj-r^tij^.^^6. 

jgCCli. 6 5 0 •C«±7 5 0 -CWTCDSS-e^ f Fit 
-v;l/r-^-U >^'^^T'^o ^/c. CCDMS^{b^<i:5Q 

fct^iT. ^{bi^-^<D»fi?0!)7JPNF*^6K^baS^©^S 
BtCcM{b^^^Cg«?:2 0 y h;U/^«±3 0 U 

(Dl^oc. y-F^^fl^^-r5^*Se^B>'y=3>^:^6:^ 

€>co^p;5±"r€>ssi^>6. jtacc^j. m{bss^7 5o 

'C«±8 0 0 'CJ^T. ®{b)!iil* 2 n mi^±5 n m« 

T. S]gSSCOj^c25?)Cr)S^{bX-r ^:;:7'^t^t^0^i-r 

^fc. y'-Fm@^?Bis-r^^*gB^i-'V^>Ji^^e> 

T^W^mm^^.^m'-y')^^ FM*ffi;«cl/"ri^SIS&ctFTtH 
&ci:'SF^>^:^x^?#14cD^l&^ffli$«'r^m'^>e>. Sf 
e>'F^'-r>^^^BRK'r'S/c^?>(Z)>f:t>ffiA^^fl^ ^ 

20 ODf^. ^Si4;^/X#HM>1^^C4ol^-C 9 2 5 ''C«±9 7 5 

[0013] x:.(DW^<r>'m^(omm^. ns^jSa^v^y 

^loy- hm^E^^-r-Sn^-^'^'Ol/MI S F'^>i^X 

^i. pM^Jis^i^y :=i>ii-t^^^^''^^>^)Svyif-Y F 
mi^mm $ n/c^^tco^ 2 ©y- h ms^ p ^ 1- 

;^;l'MI S F'^>s;?X:$fi^WU. HlO^-Fm^i 
30 0«3g75'S^C:feC>r. ||10y--hS®*5<fce>*m2<Dy 

t- Fit- v;l'T^- y > ^'^tf9 C iCC J: 00 1 O^' 

>fb'r'Sxs<!:. ^f-^ F-y*-- ^^I'T^-^y >^^tTo/c 

f^. m 1 coy- F^ffi^oi: urn 2 coy- b mgCDfPJJSJ^c 
e>!>'tcy- b^®<hS^<i:0|^acDM{b^tf^Xfii^ 

[0014] COl%0^CD02(D|g0^^C4ot^T^S. h 

yif^FJli<DM«^<b^^me^tc:J3|M^^SIj^>e. J? 
fiCC^^. 6 5 0 "CJyX 7 5 0 "C«TCDfiS-e^ f Fit 
-vjl/T^-y >t5?'^?f ^fc. CCDSS^ib^JcO 

4dC^r. ®{b^^O«SOA:^B#:^:»6^{b^S^©^^ 
mc^b^K:m^^2 0 y hJU/t^-felXS 0 y hJl' 

50 I S h ^ >t^X ^oy- Fm@05i3K-r^ pMI^ 



^CU. Kil:Sfi*7 5 0-C«±8 0 0-C«T. Kfbffiil 
^2 nm«±5 nmJ^T. Sa^SCD/cSt^OX ^ t'^ 

(0^m±r -5x5: <b €> . aA^ffiigJOt^ffliijItttfc^C i 

:t^^m^mi^\ x:tol/+---6keVt(±8keV«T. 
F-Xfi:2 X 1 0^^ cm-^t(±3 x i 0^^ c m-^CD^f^ 

[0 0 15] cc:)^B^(Dm3<D§^mu. nm^fcuvm 
?n/c«i&oy- hmm^^-r^u i s h ^>v^x^5f ^ 

<k 5 1 c L /c c i ^ it*m i -r s <D r & ^ o 
[0 0 16] ccD^momso^m^c^i^^x. ^r^-hm 

Cc:fe l^r ^ t* F 1?- - T ^ - y > ^€:^f ^ C cb J: 
6 5 0r«_h7 5 O'C^TOSI^T'CCD^ f-:; Flf-v 
tc. >;r'- h^S^?f$j3c-r-S^MSVyr3>J!i:e)^6:f^^ia 

m(fC{t. KYtS^^7 5 0'C«±8 0 0-CJWT. ^{b^ 
2 n m J^± 5 n m«T. r^Jg^^CD/c^CD^^fb;^ 
7"':':7-;|:t5^3f0^<!:"r^o ^J^c. hm^EOJ^T-S 

^^^i^ y n>jji30^6^a!K!f:05]Sit^.^]ie^ y-y-r fm 
^Ji£tftur cc7)]Si5.#.#jis^yif^' FM^^^^^^t^n 
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:^'X#ffiM*^C4o^C^T 9 2 5 "C«±9 7 5 "CWTOSJg 
T'5#i^±l 5«?Ji(TOB#rda^f»;; F*?"- VJUT::^- y 

[0017] CCD^Bj0^4C7)^H^t^. nS^^B^i^ y 
xo ^ <h . p M^jSh^^' y =3 >M±ce:iSi4.n^^lS^' y F 

112 Fm@CDffliJfflJij:e>0'Cclll CD-y- hmg^J: 
20 ^B$:?;):»6S^{b^ag-vCD#?g.H$^cK{b*PCC^^:$: 2 0 y 

h;^/^«±3 0 y V h;^/^jyTo?^cMr«^-r^>cfc 
^ t c u c i ^ cb -r ^ CD ^ ^ „ 

[0 0 18] CCr)ffe?gcD||40[)^BJtCfclir. -5^- F^ 

scDM{bcDi^^c. FM@^ff^i2£i-^]^it'^?jiJi>^y 

FMcDMm^ib^F;5±-r^tl.#>e. SfBCct^. y 
-Fm^?rJI?^L/d^. K>fb^tf ^tuCC. ^«#HM« 

0 y- vmm<D'pf^ < i ^^ffiijffi^Mb-r^p sf^tc«. 

6 5 0 "Ciy±7 5 0 -COTOSJ^rCO^ f F1f 7 
30 ;UT-::^-y>y^tf 5. ^/c. h m@(D^{bCDf^^ 

^C. n^i-^^JUvl I S F^>>^X^©y- 
•r €> n m^^^mi^ y :3 >JS*C7) n ^T^m%t. p 5^ i- ^Ol^ 
M I S Y'ylyV^'X^COy-- FmS^rffJjS-r^ pM^Mb^ 

v-y n>]ii43CDp^:^5^^^<hy^)5^Hi:ffi:tsur F'^>i^;^ 
iB3<Dfij^ii3iffitfctc<fc^ F^>s^;^^#14o^8fr^«i$iJ 

StiitC^i. ^fbSie^ 7 5 0 "CWiS 0 
0-C«T. gtfbMil^2nmJy±5nmJiiT. fiSS^ 
cDfcSbC[>S^>fb;^'r ^'t^'^tJtSO^i-r^o ^/c. 
40 i-^r^^l/M I S F "7>>^y;^t7:>y- hm^^ff^^T^n^ 
^MS>'y:3>|i*CDnM^Mi^<i:p5^i';^JUMI S F 

^ > oy F 'mmijem- ^ p s^^js^^^' y > 

CD p M^i^i^l!/ <b L r h ^ > :^ ^ 

±9 7 5 "cwToajST' 5 #^«± 1 5 mxTonm ^ t: 
50 Fi;*--7JVT^-y >y^^f ^/t. jf^^c. p^i- 
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p ^i.;^jl/M I S h^>>^;^^5?CDV-;^^ilE*5 

[0 0 19] c(D^m<Dm5<DmMu. nm^tcupm 

7 5 "CWTCDi^Sr 5 1 5 ^i^T^DBfP^'^ t* v H 

v;i'r u > ^'^tf ^xg i ^w-r ^ C i ^E^m 

[0 02 0] C(D^I^(Z)||5 0^PJCC4ol^r. y-hm 20 

6 5 0 •CJy±7 5 0 •CJWT©SffitrCCD'7 f F1^- v 
±iaM{t*P ^C^^^ 2 0 y F 3 0 y F ^l' 30 

istc. y-Fms^j^js-r^^iSS^^y^j^si*^^^** 

(D^f^±^^Ur^J)^fb>. HM^CU. ^{b^a^^7 5 0°C 
jy±8 0 0 •CJ«T. mitmm^ 2 n mtiX 5 n ni«T. 

[0 02 1 ] c(DmMo:>m6<DmM^t. nM^sssv^y 
n>M±^ci^t«j5#/iii^yif-^' vm^mm^titcm^<D 

m 1 O-ir*-- F^S^W-r n 5" -t- ^^^t'M I S F ^ > v^:^ 

^ i . p M^m^Biy y ::3 vmii^C^S^,-^^)! ^' y 1^ >f F 40 

^ n/cm<^>m 2 F w*r p ^ f 

^^;hMl S F^>i^X^$7i^WL. micD^'^ Fm^i 

m2(Df- F^Sch^o^'scuc^^^nrc^-s^^sftSS 
-Fm=s^?K^t-6xgi. mi(oy-hmm:idjzi^m 

2(0y- Fm@^ff^^L//cfI. ^ 1 (D^'- Fm@4b'<fct>* 
^2 FmSOfflM^^j: 6D^^C0 1 coy- Fms^^<i: 
2 CDy- F m@ i (D^MOMb^tf ^ Xli 



#g| 2002-134745 

14 

tfo/cf^. :R£14:tf;^^:^Sm*^CfcC^r9 2 5'C«±9 

7 5 "cwtct:)®^^' 5 #«± 1 5 mTr<omm'7 b- F 

[0 0 2 2] c(DmR<o%^<omR^c^^^'z. f-vm 
^ FfficDmmm?:i»±'r^ii,'^>^^^. $t®cc«. ¥ 

-Fma^ff^^b/cm. ^{b^tr^lutc. M^S^t? 

^cfci^^-c^fcT^ F1^--'^J^r:=■-y>^^^T^c<^:tcJ: 

D^-- Fm@©^"j^cC< i^ipjjffi^^^b-r^c s^atc^s. 

6 5 0 •Cti±7 5 0 -CJ^TCOtajKrC <Z)^ f Fit- v 
;l/T^-y >^^tf CCDM^{b^J:OW^ 

r . b^^(3DK^©A^B$:^^ hmtU^^<o^^^^c 
^{b^^C^^^2 0 y F^V/^S^WiS 0 y F^i'/^a^ 
fetTCD^ftT'«|A^^, S/c. ®^ta]K^7 5 0 "C«± 

8 0 0 "Ct^T. m-f bMJl^ 2 n mi^± 5 n mfelT. 

^mom^tom^. n^^i^^^o^Mi s F^>>^:^^©y 
F rn^^'B^^^ n ^^Me^t^ y ^ i^m^(o n 

eia<bp^i'^^>'l'MI S F^>>^:^t^oy- F^S^Jf^^ 

F^>^:^:^^#e{c^Ki^^x.60^E6±T^tl.^. 
;;?:>6. STiltC^^. miW^^l 5 0^Ct{±8 0 0 "Ctt 
T. KibMJl* 2 n m&± 5 n m«T. SSS^Oi^ci?) 

(D^mt:^'rvy'^mtQ^tr^o ^fc. m^^c^ p^ 

$fS^ct^. p^-^.^.;VMI S F'7>i^::^^cDy-xMi^ 
4dJ:CKFU>r>Mi|S^JF$^-r^/ces6©^:t>aA?:. 
:^->ffiiLr3^^'i?*^Ml\ x4^;V+*-6 keVt{±8 
keV«T. F-'XS2X 1 0"' cm-*«±3x 1 0^' 
c m- ^ CD^ff LTtf ^ o 

[0 02 3] CCDfgHJCC^ol^T, Fmt?^?F^iS-r'5 

v-yit-^ FiicD^5:«>\ ^y >^7='>>'yif^ FM. ^>:$f 
;l'>'y-y->f FM. ^i^>i^yi^'f FM^^jr^r^^o 
[0024] XkEOJ: ^Cc«^^nytC(D^B^CCj;n 

F m@cD^fb^?f ^fy(cM^#ffi^*r'7 f 
^I>^j:< ifeJcffliJffi^^ibT^ciicj:*). ccD^^b^cJ: 

^t^ircmim^tMtLxmmT^c^i.cj:K>. ^-f 
®g^jf$^-r'SiSis.#.^^-y-9-'< Fii<z)MS®^^b^^ 

[ 0 0 2 5 ] ^/c. mib^tf ^XfitC:}ol^r. ^{btP"-- 
cDS^coA^Bt^&^^K^bfiS-^cD^SB^ocXiBm^b^tc 
^^2 0 y F;^/^Ji(±3 0 y ^ V)\^/^&.T(ou 
mx^m^ s c i cfc ^3 . y- F mm<omm.^m.\tm:t^ 



15 

<boDx?itcfci^r. mitum^ 7 5 0 °a:i±8 o o -cw 
T. mimm^ 2 n mt(± 5 n mar. u&^'mmc^t) 

y- vmm^mm'ri>^m¥Biyv::i:^m^<D^^m(oM 

[0 02 6] */c. y-X^^fccfcO'Flx-Y >MiS^?B 

nfi^Cfcl^^T 9 2 5 'C«±9 7 5 'Ct-(TCDSffir 5 #t^± 
1 5#«T©NFS^t:"^:' Flf- v;Ur^- U >:^%tf ^» 

X ^5? o V - ;:^$li|g*5ct D^' K u >$IJ|g05a-r 5 /ces?)© 
-6 k e Vt^_h8 k e V«T. K-XM2 x 1 Q ^ ' c m 

[0 02 7 ] 

[0 0 2 8 ] 01-^6 itccomMco—mimBmc^ ^ 
DRAMiitgffeaLs Kommyj^^^'r. fcfco. c 
c Ti*. D R A umm^m l s i (ommmtsmcms u 

[0 02 9] C©— ^ISfe?f^.^tC*5C^r53:. ^ 1^ UC 
mTJr^^C, $>h^-^O^M^^^ST I (Shallow Trench 

Isol ation) tj: tlfC J: ^Ml^^mmm 1 a t^fS, ^ tifc 
S i m^m^^c-(:t>ilX(iCJ:0 P'yj^Jl2:i6J:Z/n^ 
x;U3^JfJ^"r6c. P»^x;U2?f$^CDpM^)ffiJ^ib 

^iUrt^P-^^AsJ^c^^ffll^^o ;X^C, p^x;U2*5 
ct n 'i? X ;l/ 3 (D^ n-^^n CcaMtfiglSSffl (D^M^gJCD 
'Y:t>aA^tf^o CCD'r:t>aA^3:. cne)Op'^x 
^l'2*J«fcCKn'i?x;l'3^Cff$J?S-r^ h'7>v^>^3?(D0#l.^ 

[oo3o];^:jc. 0 2tc^'r cfc ^cc. si^sicoa 

LXJit. S i Oa flg-^mMfkM (S i ONm) tJ:^^ 
ffii^-So co^^SiO, mP^^Oz ^/cti/NVn 
S i «tg 1 Of^.M-fb^tT 0 c <h J: 0 ?f$^ 
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C<bCCj:«9 S i O, «i*fcN^ F-b->:J?'Urff^JST 

[0 0 3 1 ] ^^CC. hSffi?:^X(DJ:^CCLT?f5jS-r 

i>o f^ct)%. 03tC7r;-rJ:^CC, y-- Hfi,1tli40± 
Btc^igB^S i M5,^?f^^U/dg. CO^MFhS iBb 

10 ^SPK:«p^. p^^^^jumos h'^>i^:^^(oy- h 

0"Cfe^±cDSJg-cr::--;^^^Tt^ &X^mm(Oimit 

20 ^:^->X':;5='>^' (R I E) F ^ X 9^ > i^' 

[0 03 2] CC-C. hM@<D«:_tJl^C:**:7-fe5. h 

30 mmmi '^Bf&'r^(Du. DRAM^MieissLs i r^'u 

h-^>/-- F=i>:$f^^ h*-fe;l'r7r'7-f >n>t$?t5^ h (S 

AC) r-ff^^f ^ii>;^S7iJ^^^/cd?>r'*^o 
[0 0 3 3 ] c(om. ^<im(Dy'u^:^x[t:^^ V -i^m 

Vc^mmth^^X. N, #Hm*r^f':; F1f— 
T — --y>y (Rapid Thermal Annealinq.R T A ) ^tf 
C<DRTA(DA^fl^^i:*fLBIS^-y>X(D— fi^^S:^7 
40 ^C^-r. !§I 7 CC^-Tcfc 7 5 "C/#CD3I$ 

-C5 5 O'C^T'^SLx. ;X^C5 0-C/#(DiI?r 6 0 0 

'c^r^SL. 5 2 5 'c/#©S5-e7 0 0 "csr 

^r^T^o CCD^^g-C3 0#rHl«JtLrRTAM5i^tf 
^r^/cf^. 4 0 O'acp^ST^c cn60^2:ilC>FBlCc^if& 

-r^N^ mmt.. i9L/^<tL/co /c/cu. cowr 

^3:. 7 0 OTr'3 O^RTA^tf — fiS^C^i. 6 5 
0-7 5 O'CT'l 0-^6 0#RTA^tf^Ci^Ccfc^). 

50 mm'f)mr€^m^x\t. ws ix j!i6c;oMS^ib^+ 
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hmm(Dms&t s i i ior^ipi^^A^ < j^^^ c t 

[0 0 3 5] -:)7. C<D:^^V->mit<Dm(iC{t. CCD 

C<D>^'^V-y^itm<OV'-'^)i^^-<^^^y}r (ther 
mal budget) ^iSM-T t-fy^mnr^$>^o O^^Otj:^)^ 

iSTU. — SOMil (2^5 nm) cD^^bM^^fi^i^ 
6(DCCik^g3^cC^ra3&5S < o/c P3 . ffifitK^ ( 5 0 0 

TOCO T'ws i, m^i:>mitmmm^^h^n^^ 

B^Ctj^Tp 5?>CC, thermal budgetCDfSi^i LT. 
tucD^^{b::^f^^:^r^^0^cc^SL.. cntCcfci9tBSt£ 

(j:^7X5^>i^g> (extent1on)J£t$(il) 9^y-h^ 

n «^ j^^i' 3 w^t^ B Jtc p m^nm^i^ k - 

^m^H^mr^o ccDft. aA^^«9CDr£mb*5<fc<>V 
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5?)^'^ ^ ^ <b . V]W%^Mim. (Transi ent Enha 
need Diffusion. T E D ) J: ^) aA^iS«5C^W^fl^3^^ 

^t^hX'^ho 

[0 03 7] ^/c. *#|Bg^^3:. CORTA^^. n^i- 

0 0 0°C3&:»6 9 5 O^CST'ffiSib-r-SCiCCjcO. 

9 5 O'CctDffit.^^ag'C^i. TEDOiJ^jO^'B^^n^ 
tc^. 9 2 S'-'G 7 5 "QOUAWmK tBSSttfe^Jfll*] 

[0 03 8 ]:^^CC, ^eCC^-Tcfc^^C, n^i-^oHVIO 
S h ^>>^X^CDy- hmS4oJ:0'p ^-f^^^l^MOS h 

20 7L\tcvT)m^c^^±m^cs i 3 N4 M^s i o. 

;H l^vX^<hLrp'^x;U2*R:m«P'^As^c 
<if O n ^IS F -X-C :t >ftA-r ^ C <b &c J: 

^^vmM^ni^x^^^mmmh. s^c. p^i^ 

ctC^'IfW' F^^f-^H 1 ^vX^ i urn •^x;l/3>43CC 

30 m^^B?:c^c)pM^*«i&^SF--XT'>f^>aA*r^ 

C-C. y--j;^^IJ^l 2 4ocfcCKFU-Y>^Iiil 3^i. tf-r 
F»^:t->»1'1 lcDT:7?CC-en^'nn- Mffitfe)19:^^6^c 
-Sn- Mf£^*«W/i^a51 2 a. 13 a^m^^. t 

^:t-;H lCDT:^^c:^n^np- M^Atilll OiO^^i^j: 
^ p- Mi&^mm&mM l 4 a . 15 a^SrWrSo 
[0 0 3 9 ] ^X^c. i$A:T^»^<^iS14'fb:feJ:D^V t>a 
40 A^C^O^ib/ct^.^?^|Ji^?i®$*ti^Be^t:\ N 
z ^H^*'rRTAJ&^f^c CCDRTAOSS*). n 5^ 

OS h^>>?X^(Dy-- hMS<bCDra1O^^JK5C0tiSl£ 

WLK^m('cm^i^x^K}. cnfe. RTA^je^^^e^a^^ 

^^^^S^SCDRTAcD^&S^b©iJ#«. x^X7^>>'3> 
50 m^v-^<oi^im'^m^mc'rt\^>'?mm'^^^^o ofc 



Cll) 

IS 

OS h'^>zy:^^(DV-:^mmi 4fcJ:D^' F b-i' >SIJ|lc 

:t>aACD^?:. B* . 6 - 8 k e V. K 

X 1 O^^-S X 1 0^* cm-^CD^fr^c^S-r-E) 

[0 04 0 } COcfc^^C, 'T^T^vy-hCMOS 10 

MOS h^>i;^Xt^(DV-;^^Il|!( 1 4:feJ:C>*FU'^>M 

[0 04 1 ] J^±^C J: 0 . L D D (Lightly Doped Drai 

JUMOS F^>>^>^l>;&^63^j:'S7='^T>Jl/'Jr-- FCMOS 
F^>t?X:$?>{;^ff$^$n€>c CQ-r^T^uy- FCMO 20 

s F^>i^x^^ai^fflt^rf&a[pis§:^^ff$^§n^o 

[0 04 2] c<D-mmm^cJ;:tiiit. :rX(D^ 5 ^^cCS^ 
<D5pJ«^^;^f#-2>C<b)&St:'^So T^c:b^. DRAM 
Stgl^IlL S I (D:7'p^rXCCfe(.^T. T^^^xT^b^'- FC 
MOS h^>>>;^^CDWS ix /^jfe^S i IfitcDy- 

F^S^JfJ^Lz/cf^tcccoy- FmfficD;;^^ U->®?^t 

7'>iyB>m±<D\^±^m^Ct:f)^X^t^o tfc. CCD 

C^r 6 5 O--? 5 O^COSiK-CRTA^tf oTli-SCi 
^Cj:f3. ^COmCDX^ y->^{tXfi't?CDWS i , 

^cmt^l^c\m'tr^n^ mM^ 20'-30LX^iLr 
i^-sc<i:ccj:«3. ws Ik Meosi^g^fb^cto^me^ 

^cffliM-r^^ci^j^^r-^. ^/c. M>fbSJg^7 5 0-8 0 
O'C. M<bMJ12'-5 nm. ?^g^^CD}rcd?)CD^^{l:X 
r^-^grOt^CCLTl^SCiCCj:??. "f^^TJX^'f-VO 
MOS F5>t^;^^CC*?H:f^n5''i'^oL'MOS F-^>^::/ 40 
;^:5?CDy- F^@<b p^1':^;^MOS F^>>^X^CDy 

^uY\y^ i^mmm:^ ^ ;^ > a lytmm^m^k 

^^n. 9 2 5-9 7 5X^5-- 1 
RTA^?f-3rCi'^C<htCj:0. r^^TJU^'- F CMO 
S F^>i;^::^^tc*5C:r-S>n^t':^;l/MOS h5>5;>;J^t^ 
CDy-Fm@ip5^i'4'WUMOS F^>:^^:^^CDy- h 

m=Ej<i:(Drar'<7):T*fii^tDtfajm^j£p$fjuoo. ted so 
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CON, mm%mci6v^hKTk(o^^^. 925-97 

5"CT'5- 1 5#C7)ffifflCC^SL. P^i-^^UMOSh 
^>t;^y;^CDV-X m.^^^Z> F U -{ >^i|g»Mffl© 
5f->aA^. B* , x:7>;l'+--6-8 keV. F-XS 
2 X 1 0^^-3 X 1 0^^ cm-'CD^frCCS^-r^CifC 
ctO. t'^TJU^^*'- hCMOS F^>i^X^^C:tet:f^n 
^i-^Ol/MOS h^>>^X^<D^'- hmei P^i-^v-^U 
MOS F^>t>X^©y- hm^iOPalTO^JNfi^OtB 
mSMconUt. TED&CJ:^ F^>i>x^?#tScD^S& 
OPMi^MALL. p^i'^vjUMOS F5>>^;:^^CDV 
-XSI^l 4*Jcfc(>'Fb-Y>M«l 50g'&y-^^CDli 

AMimtgf&ilLS I ^mM-f^^tt^X^^. 

[0 043] ti±. comm—^mm^^-^^^xM.w 

[0 044] CT^tf . iincD— *MJ!lCcfcl^T^^f 

^ffl. «it, y'u^:7.rj:t'{t^<^xi>m(^cM^'r. £^ 

[0 045] 

[0 046] $/c. ^{b^tf^xstc*5i^r. M{b«p-v 
^^2 0 y V h)i^y^&.±3 0 y h)ix^&.T(om. 

X^^. ^fc. ^r*- h^CD®^{bCDXfiCC*5lir. ^{b 
7 5 0 'C«± 8 0 0 "CtiT. ^{bMi?^ 2 n m« 

z^r)V^*- F h5>5;?X^tCfc^'t5n^i^:toUM I S F 

[0 04 7] ^/c, V-;:^Mi?g:fe<fcO'FU^>M^llc^0 
cfJ&C^Jl^r 9 2 5 ^C«±9 7 5 'CJ^T^DSgr' 5 
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{C*iWSn9^ + ^^;t'MI S h^>i;'>^df©y-h«ffi<i: LS I ©iSji^jS^rS^-rS^SSr'S)^. 

[0 04 8] $e>(C. miC. p^^^^}lMl Sh^>i> LS I©M3t:^«Kfct,i-C;^i";->^{tBijK^T^N, 

;^3?©V-Xflb:?*3cl:t>- F U-f >fIJiS>&BRS^'5fc«)© #Hatf-C©R TA©mi^-^>^©1?!l^^-rsS^ll 

-6keVJIiUb8keV«T. K-X»2xl0''cm 10 [08 ] C©^?§0-^ffJii{c:<fci,DR AM?gtg^ffi 

-^jw±3x 1 o"cm-'©^tt:^Lrtf^ct(cj: LS 1 (omitJsmic^i'^x:^^ u -lymtmicmm^m 

0. v-;^Miifei!>'FU'i'>$ife:^©«^'j-^©itJn {bj^tcA^-r*^©K^b^'^©N, <Dm^m>m^7js 

mil ca:>Bm(D—m&Bmcj;:iDRAMUW^M 1 • • • S ittS, 4 • • • h^^M. 5 • • - ^ 

LS I ©*!|^*a*^-rBf®E|-C*S. «SS 6 • • • WS i. ^« 7 • • • 3^7•t2•:; h 

[02] C©^B^©— WffiJ^mi'SDRAMgiMa 8 • • • S i O. M> 9 • • • n- MfiSfJlll^ 

LS I ©iSjt:&ffi€^T»TffiS-c*s. 1 0 • • • p- miLWiM. 1 1 • • ■ -y-f K-f^-^w. 

msi c(om^Ma:>—mmm(fCj:i,T)RAMmm^m 12. 1 4 • • • v-xmj^. 1 3> 1 5 • • • fu-t 

LS iosi3*73i**^-r»?ffi0r-*s= 20 ymm 
[ s 4 ] c (D^mo—m^mBic i -5 D R A MSiS^ai * 
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1 



!^|g2 0 0 2-l a4 7 4 5. 
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HOIL 27/092 

27/10 
29/43 



4 6 1 



F I 
HOI L 



27/08 
29/62 



3 2 1 D 
G 



»^ilimiJ|Krf:Cp)lE/hffl*4Ta 1# 1 
I m) \ |igTfT*ME/h0a * 4 T B 1 S 1 



F ^-AC#^) 4M104 AAOl BBOl CC05 DD79 DD80 
DD86 DD91 EE05 EE09 FF14 
GGIO CG14 HH20 
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